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(54) Abstract Title 

Flow control apparatus and method 

(57) A method for obtaining equalized production from deviated wellbores comprising a plurality of spaced 
apart flow control device 20a-n which are deployed along the length of the wellbore 14. Each control device 
includes a flow valve 24a-n and control units 26a-n to control flow output from the flow control device. The 
control unit may communicate with surface equipment 50 or act autonomously to take actions downhole 
based on programmed instructions provided to the control unit. The fluid fronri various zones ZrZn are drawn 
in a manner that depletes the reservoir uniformly along the entire length of the wellbore. Each flow control 
device is initially set at a rate determined from initial reservoir simulations or models. The dept^ion rate, 
water, oil and gas content pressure, temperature and other desired parameters are determined over a time 
period. This data is utilised to update the initial reservoir model, which in turn is utilised to adjust the flow rate 
from one or more zones so as to equalize the flow rate from the reservoir. The preserrt invention also provides 
a flow control device which includes an outer shroud (fig2B,235) that reduces the effect of fluid impact on the 
flow control device and one or more tortuous paths (fig2A,214) which carry the formation fluid into the 
production tubing (fig2A,220). 
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FLOW CONTROL APPARATUS AND METHOD 

2 

4 • . 

5 Thfe Invention relates generaUy to methods of produdng hydrocarbons 

6 from wellbores formed .n subsurface fomiations and more particulariy to 

7 apparatus and methods for regulating and/or equalizing production from 

8 different zones of a wallbore to optimize the production from the associated 

9 reservoirs or pay zones. 
10 

2. ftp*^ifff'°"»<^ ff* ***** 

13 To produce hydrocarbons from earth fonnations. weUbores are drilled 

14 into resen/oirs or pay zones. Such wellbores are completed and perforated 

15 at one or more zones to recover hydrocarbons from the reservoirs. 

16 Horizontal wellbores are now frequently fom^ed into a pay zone to increase 

17 production and to obtain on the aggregate higher quantities of the 

18 hydrocarbons frorh such reservoirs. 
19 

20 Sand screens of various designs and slotted Hners are commonly 

21 placed between the fom^ation and a tubing (production tubing) in the 



1 weifbore, which transports formation fluid to the surface to prevent entry of 

2 sand and other solid particulates Into the tubing. Screens of different sizes 

3 and configuration are commonly used as sand control devices. The prior art 

4 screens typically erode substantially over time. The present invention 

5 provides a screen which is less susceptible to erosion compared to prior art 

6 screens. . 
7 

8 Excessive fluid flow rates from any production zone can cause, 

9 among other things, excessive pressure drop between the formation and the 

10 wellbore casing, relatively quick erosion of inflow devices, water or gas 

11 coning, caving, etc* Tiierefore, to avoid such problems, fluid flow from each 

12 production zone is controlled or regulated- Several fbw control devices have 

13 been utilized for regulating or controlling production of formation fluids- One 

14 recent device passes the formation fluid through a spiral around a tubular to 

15 reduce the pressure drop before the fluid is allowed to enter the tubing. The 

16 spiral provides a tortuous path, which can be plugged at one or more places 

17 to adjust the fluid flow from the formation to the tubing. This device, 

18 although effective, must be set at the surface prior to its installation. United 

19 States Patent Application Serial No. 08/673,483 to Coon, filed on July 1, 

20 1996, and assigned to the assignee of this application, discloses an 

21 electrically operable sliding sleeve for controlling fluid flow through a 

2 



1 tortuous path. This sliding sleeve may be operated from the surface. U.S. 

2 Application No. 08/673,483 Is incorporated herein by reference. The 

3 present invention provides a flow control device that can be opened, closed 

4 or set at any intermediate flow rate from the surface. It also includes 

5 multiple fluid paths, each of which may be independently controlled to 

6 control the fomnation-fluld flow into the tubing. 

7 

8 In vertical wdlbores, several zones are produced simultaneously. In 

9 horizontal wellbores, the wellbore may be perforated at several zones, but 

10 is typically produced from one zone at a time. This is because the prior art 

1 1 methods are not designed to equalize flow from the reservoir throughout the 

12 entire wellbore. Further, the prior art methods attempt to control pressure 

13 drops and not the fluid flows from each of the zones simultaneously. 

15 The present invention provides methods for equalizing fluid flow from 

16 multiple producing zones m a horizontal wellbore. Each production zone may 

17 be Independently controlled from the surface or downhole. This invention 

18 also provides an alternative system wherein fluid flow from various zones is 

19 set at the surface based on reservoir modeling and field simulations. - 
20 
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3 The present invention ^jrovides a fluid flow control device for 

4 controlling the formation-fluid flow rate through a production string. The 

5 device indudes a generally tubular body for placement into the wellbore. 

6 The tubular body is lined with a sand screen and an outer shroud. The 

7 shroud reduces the amount of fluid that directly impacts the outer surface 

8 of the screen, thereby reducing the screen erosion and ovsreasing the screen 

9 life. The fluid from the s<3«en flows Into one or more tortuous paths. Each 

1 0 tortuous path has an associated flow control device, which can be activated 

1 1 to independently open or dose each tortuous path. Altemativdy, flow from 

12 each path may be regulated to a desired rate. 
13 

14 Each flow control device further may include a control unit for 

15 controlling the output of the flow control device. The contrd unit may 

16 communicate with a surface control unit, v^^hich is preferably a computer- 

17 based system. The control unit performs two-way data and signal 

18 communication with the surface unit. The control unit can be programmed 

19 to control its associated device based on command signals from the surface 

20 unit or based on programs stored in the control unit. The communication 

21 may be via any suitable data communication link induding a wireline. 



1 acoustic and dectromagnetic telemetry system. Each flow control device 

2 may be independently controlled without intemipting the fluid flow through 
.3 the production string. The flow control devices may communicate with each 

4 other and control the fluid flow based on Instructions programmed in their 

5 respective Control units and/or based on command signals provided from the 

6 surface control unit- 
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In a preferred method, a plurality of spaced apart flow control device 

9 are deployed along tiie length of the horizontal wellbore. In one method of 

10 the invention, rt is preferred to draw fluids from various zones in a manner 

11 that will deplete the reservoir, uniformly along the entire length of the 

12 wellbore. To achieve unifomi depletion, each flow control device is initially 

13 set at a rate detennined from initial reservoir simulations or models. The 

14 depletion rate, water, oil and gas content, pressure, temperature and other 

15 desired parameters are detemiined over a time period. This data is utilized 

16 to update ti^e initial resen/oir model, which in turn Is utilized to adjust the 

17 flow rate from one or more zones so as to equalize the flow rate from the 

18 reservoir. 
19 

20 m an alternative method, production zones are defined and flow 

21 setting for each zone is fixed at the surface prior to installation of the flow 



1 control device. Such a system is relatively inexpensive but would only 

2 partially equalize the production from the reservoir as It would be based on 

3 a priori reservoir knowledge. 
4 

5 The present invention provides a method of producing hydrocarbons 

6 from a reservoir having a deviated/substantially horizontal wellbore fomied 

7 therein, said method, comprising: (a) placing a plurality of flow control 

8 device in the wellbore, each flow ^ntrol device set to produce formation 

9 fluid at an initial rate associated with each such flow control device; (b) 

10 determining at least one characteristic of the fluid produced through the 

11 wellbore; and (c) adjusting the flow rate through said flow control devices 

12 so as to equalize depletion of hydrocarbons from the reservoir over a time 

13 period. 
14 

15 Examples of the more important features of the invention have been 

16 summarized rather broadly in order that the detailed description thereof that 

17 follows may be better understood, and In order that the contributions to the 

18 an may be appreciated. There are, of course, additional features of the 

19 invention that win be described hereinafter and which will form the subject 

20 of the claims appended hereto. 
21 
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^ PB IP nPgCBIpn OM OC THE DRAWIMSS 

2 

3 For detailed understanding of the present invention, reference should 

4 be made to the following detaBed description of the preferred embodiment, 

5 taken In conjunction with the accompanying drawings, in which like elements 

6 have been given like numerals, and wherein: 

7 . ... 

8 FIG. 1 shows a horizontal wellbore having a plurality of spaced apart 

9 flow control devices for producing hydrocarbons from a reservoir according 
10 to one method of the present invention. 
11 

12 FIG. 2A shows a partial schematic view of a flow control device for 

13 use in the system shown in FIG. 1 . 
14 

15 FIG. 2B shows a partial cut off view of a sand control section for use 

16 with the flow control device of FIG. 2A. 
17 

.|g piQ. 3 shows control devices and certeun sensors for use with the flow 

19 control device of RG 2A. 
20 

21 FIG. 4 shows a hypothetical graph showing the flow rate from various 
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1 zones of a horizontal weJIbore according to one method of the present 

2 invention. 
3 

4 RG. 5 shows a relationship between the pressure differential and the 

5 flow rate associated with various production zones of a wellbore. 
6 

7 FIG. 6 shows a scenario relating to the effect of adjusting the flow 

8 rate from a production zone on production of hydrocarbons and water from 

9 such zone. 
10 

1 1 FIG. 7 shows an alternative method of equalizing production from a 

12 reservoir by a horizontal wellbore to the method of system of H6. 1 
13 

14 DETAILED pgSCRIPTION OF PREFERR gP EMBQDiMEWTS 

15 

16 FIG. 1 is a schematic illustrating a system 10 for producing 

17 hydrocarbons from a wellbore according to one method of the present 

18 invention. nO. 1 shows a wellbore 14 having an upper casing 12 fonned in 

19 an earth formation 1 1 according to any known method. A plurality of fluid 

20 flow devices or fluid flow devices 20a-n are placed spaced apart in the 

21 horizontal segment 14a of the wellbore 14, For the purposes of this 
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1 disclosure, a flow control device is generafly designated by numeral 20. The 

2 construction and operation of a novel flow control device for use as the flow 

3 control devices 20 are described below in reference to FIGS 2A-B. However, 

4 for the purpose of this invention, any suitable flow control device may also 

5 be used. The spacings between the flow control devices 20 are determined 

6 based on the characteristics of the reservoir 11 , as described in more detail 

7 later. 
8 

9 Each flow control device 20a-n includes a flow valve and a control 

10 unit. The devices 20»-n are respectively shown to contain flow regulation 

11 devices such as valves, valves 24a-n and control units 26a^. For the 

12 purposes of this invention, a flow control device is generally designated by 

13 numeral 24 and a control unit is generally designated by nurheral 26. Also, 

14 for the purpose of this invention, flow control valves 24 shall mean to 

15 include any device that is utilized to control the flow of fluid from the 

16 reservoir 1 1 into the wdlbore 14 and control units 26 shall mean to Include 

1 7 any circuit or device that controls the flow valves 24. 

18 When the wellbore is in production phase, fluid 40 flows fronri the 

1 9 formation 1 1 into channels 22a • 22n at each flow control device, as shown 

20 by the arrow 22a'-22n'. The flow rate through any flow control devices 20 

21 wni depend upon the setting of its associated flow control valve 24. For the 



1 purpose of illustration, the flow rates associated with the flow control 

2 devices 20a-20n are respectively designated by Q^-Q., corresponding to 

3 production zones Z,*Zn of the formation 11. 

4 Still refening to HG, 1, each flow control device 20a-20n or zone r,* 

5 may have any number of devices and sensors for determining selected 
6- formation and wellbore parameters. Elements 30a-30n respectively 

7 represent such devices and sensors corresponding to flow control devices 

8 20a-20n or zones Z,-Zn- Such devices and sensors are generally designated 

9 by numeral 30. Devices and sensors 30 preferably include temperature 

10 sensors, pressure sensors, differential pressure sensors for providing the 

1 1 pressure drop between selected locations con^espondtng to the production 

12 zones Z^'Z„, flow rate devices, and devices for determining the constituents 

13 (oil, gas and water) of the formation fluid 40. Packers 34 may be 

14 selectively placed in the wellbore 14 to prevent the passage of the fluids 

15 through the annulus 39 between adjacent sections. 
16 

17 The control units 26B-26n control the operation of their associated 

18 flow control valves 24a-24n. Each control unit 26 preferably includes 

19 programmable devices, such as microprocessors, memory devices and other 

20 circuits for controlling the operation of the flow control devices 20 and for 

21 communicating with other sensors and devices 30. The control units 26 

10 



, ™v be ad.p«d » ^ceive s„n,.s »,d da« fro™ *e device and 

, ^nsors 30 snd t, P-oc«s such Won^Son to d«en.ine *e downhCe 

3 «„dH.«,s .nd pan,>net«s o. »*e««. The cc««l -nits 26 can be 

4 pro,«n,med to operate their corr.sp«,di„, «ow control devices 20 based 

5 upon stored prog-^t,. or con«n»K.s provided fron. an «cten.^ un«. They 

6 pr.,e«b.yhaveatv,oweyocn,n»»>iction«i,hasurfacecontro.svs»,n,SO. 

7 The «irface control syst»n SO preterably is a comp«.H«sed system and 

8 « coup.«l to a d1.P^V «^ 62 ».d other peripheral, genenilly 

9 r.ter,«l to by numeral S4. which may include a recorder, alarms. s«ellfte 

10 communication units, etc. 

Z Prior to drinin9»WW.l«>or..su=h as thawdlbor. 12. seismic survay. 

« are made to map the subsur^c. f=m,«ions, such as the fom«tlon 11. If 
,4 other wellbores have be., drai^im the same fiaU..v„.ld«a would «dst for 

15 the field 11. All such infom«tl», is preferabh, utiilred to simulate th. 

16 condition of the reservoir H surroundins the wellb»e 14. The r-erv^r 

17 .imul«ion or modd » then utni,«i to determine the location of each flow 

18 control device 20 in th. wellbore 14 and the initial flow rates 0,-0.. The 

19 flow comrd devices 20a.20n .re pmferably se, at the surface to produce 

20 .om,ation fluids therethrough at such initial How rates. The flow control 
2, devices 20.-20n are then Installed at their select. loc«lons m th. wellbore 
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I 14 by any suitable method known in the art, 
2 

3 The production from each flow control device 20 achieves a certain 

4 Initial equilibrium. The data from the devices 30a*30n is processed to 

5 determine the fluid constituents, pressure drops, and any other desired 

6 parameters. Based on the results of the computed parameters, the initial or 

7 starting reservoir model is updated. The updated model is tiien utilized to 

8 determine the desired flow rates for each of the zones Z^-Zo that will 

9 substantially equalize the production from the reservoir 1 1 . The flow rate 
10 through each of the flow control devices 20a-20n Is then independ^tly 

I I adjusted so as to uniformly deplete the reservoir. For example, rf a particular 

12 zone starts to produce water at more than a preset value, the flow control 

13 device associated witti such zone is activated to reduce the production from 

14 such zone- The fluid production from any zone producing mostly water, may 

15 be completely turned off. This method allows manipulating the production 

16 from the reservoir so as to retrieve the most amount of hydrocart>ons from 

17 a given reservoir. Typically, the flow rate from each producing zone 

18 decreases over tinr>e. The system of the present invention makes it possible 

19 to independently and remotely adjust the flow of fluids from each of the 

20 producing zones, without shutting down production. 
21 



12 



1 The controf unhs 26a-26n may communicate with each other and 

2 control the fluid flow through their associated flow control devices to 

3 optimize the production from the wellbore 14. The instructions for 

4 controlling the flow may be programmed In downhole memory (not shown) 

5 associated with each such control unit or in the surface control unh 50. 

6 Thus, the present invention provides a fluid flow control system 10, wh^n 

7 the flow rate associated with a number of producing .zones Z,^ may be 

8 indej)endently adjusted, without requiring physical intervention, such as a 
.9 shifting device, or requiring the retrieval of the flow control device or 
10 requiring shutting down production. 

11 

12 The surface control unit 50 may be programmed to display on the 

13 display unit 52 any desired information, including the position of each flow 

14 control valve 24a-24n, the flow rate from each of the producing zones Z,«Z„, 

15 oil/water content or oil and gas content, pressure and temperature of each 

16 of the producing zones Z,-Z„, and pressure drop across each flow control 

17 device 20a-20n. 

18 Still referring to FIG. 1, as noted above, the system 10 contains 

19 various sensors distributed along the wellbore 14, which provide information 

20 about the flow rate, oil, water and gas content, pressure and temperature of 

21 each zone Z^rZ^. This information enables deteimlnation of tiie effect of 
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1 each production zone Z,-Z„ on the reservoir 1 1 end provides early warnings 

2 about potential problems with the wellbore 14 and the reservoir 11 . The 

3 information is also utilized to determine when to perform remedial work, 

4 which may include cleaning operations and Injection operations. The system 

5 1 0 is utaized to detenmine the location and extent of the injection operations 

6 and also to monitorthe injection operations. The system 10 can be operated 

7 from the surface or made autonomous, wherein the system obtains 

8 infomiation about downhole parameters of interest, communicate 

9 infonnation between the various devices, and talces the necessary actions 

10 based on programmed instnjctions provided to the downhole control units 

11 26a-26n. The system 10 may be designed wherein the downhole control 

12 units 16a-16n communicate selected results to the surface, communicate 

13 results and data to the surface or operate valves 24a-24n and 30a-30n 

14 based on commands received from the surface unit 50. 
15 

16 RQ. 2A shows a.paitlal schematic view of a flow control device 200 

17 for use in the system of FIG. 1 - The device 200 has an outer sand control 

18 element 202 and an inner cylindrical member 204 together forming a fluid 

19 channel 206 therebetween. Formation fluid enters the channel 206 via the 

20 sand pontrd element 202. The channel 206 delivers the formation fluid 210 

21 to one or more spiral tubings or conduits 214 or tortuous paths, which 
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1 reduce the pressure drop between the Wet and the outlet of the spiral 

2 tubings 214, The fluid 210 leaving the tubings 214 is discharged Into the 

3 production tubing 220 from where it Is transported to the surface. 



4 



5 RG. 2B shows a partial cut-off view of a sand control section 235 for 

6 use with the flow control device 200 of RG. 2A. It includes an outer shroud 

7 235 which has altemating protruded surfaces 240 and indented or receded 

8 surfaces 242. The protmded surfaces 240 have sides 244 cut at an angle 

9 providing a vector design. This vector design Inhibits the impact effect of 

10 the fonnation fluid on the shroud 235 and the screen 250. which is dfeposed 

11 inside the shroud 235. 
12 

13 RG. 3 is a schematic illustration showing a control unit for controlling 

14 the flow through the flow control device 200 of RG. 2. RG. 3 shows four 

15 tubings 214 numbered 1 -4 and helically placed around the tubular device 

16 204 (RG. 2A). The tubings 1-4 may be of differerrt sizes. A flow control 

17 device at the output of each of the tubings 1^ controls the fluid flow 

18 through its associated tubing. In the example of RQ. 3, valves 310a-310d 

19 respectively control flow through tubings 1-4. A common flow control 

20 device {not shown) may be utilized to cbntrol the flov. of fluid through the 

21 tubings 1-4. Row meters and other sensors, such as temperature sensors, 

15 



1 pressure sensors etc. may be placed at any suitable location in the device 

2 200. In RQ. 3, flow measuring devices 314a-314d are shown disposed at 

3 the tubing 1-4 outlets. The output from the tubings 1-4 Is respectivehr 

4 shown by Qt-q,. A suitably disposed control unit 330 controls the operation 

5 of the valves 310a-3l0d and receh^es information from the devices 314a. 

6 314d. The control unit 330 also processes information from the various 

7 suitabiy disposed devices and sensors 320 that preferably include: resistivity 

8 devices, devices to determine the constituents of the formation fluid. 

9 temperature sensors, pressure sensors and differential pressure sensors, and 

10 communicates such infomiation to other devices, Including the surface 

1 1 control unit 50 (RG. 1 ) and other control units such as control units 26a-26n 

12 {RG. 1). 
13 

14 RGS. 4 and 5 illustrate examples of flow rates from multiple resenrair 

15 segments. In RGS. 4 and 5, the flow rates Q,-Q„ correspond to the zones 

16 Zi-Z„ shown in FIG. 1. The actual flow rates are determined as described 

17 above. By manipulating the flow rates 0,-0., optimum flow rate profile for 

18 the reservoir can be obtained. The total reservoir flow rate 0 shown along 

19 the vertical axis is the sum of the individual flow rates 0,.Q„. Here the fluid 

20 regulating device (such as 310a-310n, RG 7) utilized to control the fluid 

21 discharge from the tortuous path operates at a fluid velocity where the fluid 

16 



1 flow from the formation is substantially insensitive to pressure changes In 

2 the formation near the. flow control device and, thus, acts as a OTPtrol valve 

3 for controlling the fluid discharge from ihe formation. This is shown by the 

4 position between dotted lines in FIG. S, where Ap is the pressure drop. 
5 

6 RG. 6 shows how adjusting the flow rate Q can reduce or eliminate 

7 production of unwanted fluids from the reseWoir. It shows the potential 

8 impact of adjusting the flow rate on the production of constituents of the 

9 formation fluid. 0^ denotes the oil flow rate and Q» denotes the water flow 

10 rate from a particular zone. As the formation fluid flow continties over time, 

1 1 the water production may start to increase at time and continue to 

12 increase as shown by the curved section 602. As the water production 

13 increases; the oil production decreases, as shown by the curved sections 

14 604. The system of the present invention would adjust the flow rate/ i.e., 

15 increase or decrease the production so as to reduce the water production. 

16 The example of RG. 6 shows that decreasing the overall production Q from 

17 level 610 to 612 reduces the water production from level 608 to ievel 609 

18 and stabilizes the oil production at level 620. Thus, in the present invention^ 

19 the overall production from a reservoir is optimized by manipulating the 

20 production flows of the various production zones. The above described 

21 methods equally apply to production from multi-lateral wellbores. 

17 



1 

2 FIG. 7A-7C show an attemative method of equalizing productipn from 

3 a horizontai wellbore. RG. 7A shows a horizontal wdlbore with zones 702, 

4 704 and 706 having different or contrasting pemneabilities. The desired 

5 production from each of the zones is determined according to the reservoir 

6 model available for the wellbore 700, as described above. To achieve 

7 equalized production from the various zones, a flow control device 710 in 

8 the form of a relatively thin liner is set in the welllbore 700. The liner 710 

9 has openings corresponding to the areas that are selected to be produced in 

10 proportion to the desired flow rates from such areas.* The openings are 

11 preferably set or made at the surface prior to installation of the liner 710 in 

12 the wellbore. To install the liner 710, an expander device <not shown) is 

13 pulled through the inside of the liner 710 to create contact between the 

14 formation 700 and the liner 710. A sand control liner 712 is then run in the 

15 wellbore to ensure borehole stability when the wellbore is brought to 

16 production. Thus, in one aspect, this method comprises: drilling and logging 

17 a wellbore; determining producing and isolated intervals of the wellbore; 

18 installing reservoir inflow control system; installing a production liner in the 

19 wellbore; installing a production tubing in the wellbore; and producing 

20 formation fluids. 
21 
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1 ciatms; 

2 

3 1. A system for producing formafkm fluid through a productfon tubing In a 

4 w««lx)rB formed In a fonnratton conriprfs^ 

5 (a) at least one fluid flow device disposed in the weHbore, each 

6 said at least one fluid flow device having a flow line reducing 

7 pressure between an iniet receiving suqh fluid and an outlet 

8 dlsdnarging said fluid into the prxxiudion tubing; 

9 (b) A flow regulation device controlling fte fluid discharge from 

10 each said flow line; and 

11 (c) A corttrol unit for contnolling the operation of the flow regulation 

12 device to control the fluid flow into the prcxluction tul>ing. 
13 

14 2. The system of daim 1 wherein the at least one fluid flow device 

1 5 includes a plurality of spaced apart fluid flow devices arranged serially in the 

16 welibore. 
17 

18 3. The system of daim 2 wherein the control units control ttie flow of 

1 9 formation fluid through each fluid flow device. 
20 

21 4. The system of daim 3 wherein the control units control the flow upon 
receiving a command sign from a remote location. 
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1 5. The system of any preceding claim wherein the flow line is a tubing helically 

2 arranged around a tutHiiar m6iTtf)er» providing a tortuous path for the flow of 

3 fomation fluid therethrough. 
A 

5 

6 6. The system of any preceding claim wherein the flow line indicates a plurality of 

7 tortuous flow paths and the control device contiois the. flow of the formation 

8 fluid through said tortuous paths. 
9 

10 

11 7. The system of any preceding claim wherein each control unit operates 

12 independently to substantially unifonnty deplete the reservoir. 
13 

14 8. The system of any preceding claim further comprising a sensor in the well bore 

15 providing measurements for a downhote production parameter. 
16 

17 9. The system of daim 8 wherein the control unit operates the flow 

18 regulation device as a function of the downhole productbn oarameter 
19 

20 1 0* The system of dalm 9 wti^ein the downhole productson parameter is 

21 one of (a) temperature, (b) pressure,(c) flow flow rate, and (d) resistivity. 

21 



1 11. A sand control device for in a wellbore comprising: 

2 (d) a shroud having plurality of altemafing protruded surfaces and 

3 receded surfiaoes with the protruded sur^K:es having ineguiar 

4 surface adapted to reduce me impact of the fomration fluid on 

5 the shroud; and 

6 0>) a screen disposed in Hie shroud for preventirig the flow of 

7 certain particulates from passirtg the screen. 
8 

9 12. A method of equalizing production from a wel]ix>re having a plurality 

10 of production zones compristng: 

11 (a) Conveying an expandable Bner into the wellbore. said 

1 2 expandable liner hiaving flow paths adjacent each production 

1 3 zone for attowing the fomration fluid to flow flom the production 

14 zones into the wedbpre; and 

1 5 (b) expanding the finer wr^in the well to place said liner in contact 

16 with the wel!t}ore walls; and 

1 7 (c) placing a sand control device adjacent each flow path in said 

18 liner 
19 

13. A system for producing formation fluid through a production tubing in 
a wellbore formed in a formation substantially as hereinbefore described 
with reference to the accompanying drawings. 
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14. A sand control device for use in a wellbore substantially as 
hereinbefore described with reference to the accompanying drawings. 

15. A method of equalizing production from a welibore having a plurality 
of production zones substantially as hereinbefore described with 
reference to the accompanying drawings. 
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